Natural Hazards:
Applying the Four Phases

Definitions of major natural hazards, : o ‘ -

Signs and warnings of each natural hazard,

, Immediate and long-term dangers posed by each natural hazard, "
¢ Mitigation, preparedness, response, and recovery measures that are appropriate for each natur
~ hazard,and
.. Related emergencies that can follow in the event of an emergenc mvolvmg a particular natural
- hazard.

The largest single category of repetitive threats results from weather or geological events that can affect any
area of the country. Their impact can be localized or widespread, predictable or unpredictable; resulting
damage can range from minimal to major. Depending on the severity of the incident, they can have a long-
termimpacton the infrastructure (roads, bridges, and utilities) of any given location. Threats involving natural
forces include dam failure, drought, earthquake, flood, hurricane,
landslide, tornado, tsunami, volcano, wildfire, thunderstorm, and winter
storm.

Natural hazards are more predictable than any other type of hazard.
Although we cannot know exactly when they will occur, precisely where
they will strike, or how severe they will be, we do recognize from past
experience which geographical areas are most vulnerable to certain
types of natural hazards. This knowledge helpsto better prepare forand
respond to natural hazards.

Warnings for natural disasters are usually issued by a Federal agency
and announced over the radio or television. Mitigationmeasures canbe
takentoincrease the safety of yourhome. You also can determine what
kind of damage your home is likely to suffer. For some disasters,
response will include finding shelterin your home. For others you will
evacuate to a shelter outside of the threatened area. Recovery will
include assessing the damage, filing a claim with your insurance Floods, hurricanes, and thunderstorms
company, and repairing the damage. If the disaster is severe, you may are common examples of natural hazards.
be eligible to apply for governmental assistance.

As you read through the following fact sheets on natural hazards, remember that each type of hazard has
unique characteristics. These characteristics permit you to prepare and protect yourself. Learn them.
Know how to protect
yourself and your home
from the natural hazards
that threaten you, and
know how to respond
safelyto all naturalemer-
gencies, particularly

th ose most likely to oc- Natural hazards are more predictable than any other type of hazard. Knowledge of past events can give
curin your geographical clues to whether a community may be vulnerable to certain kinds of natural hazards.
area.
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Thunderstorms are a violent form of convection. Convection is a process in
which cold upper air sinks and warm, moist air rises. As the warmairrises, storm
ciouds caiied thunderheads deveiop. These clouds make thunderstorms that
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electricity within the storm cloud, always accompanies a thunderstorm.

Thunderheads may be miles across atthe base and reach heights of 40,000 feet
or more. They can dump large amounts of rain or hail on localized areas. Violent
lightning can strike the ground several miles away from its parent cloud. In

addition, tornados and flash floods can be caused by thunderstorms.

At any given moment, nearly 2,000 thunderstorms are in progress over the
earth’s surface. Their frequency and potential for violence make them one of
nature’s greatest kiliers and destroyers.

IGNS AND WARNING:H
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Lightning, thunder, and storm clouds occur together. Dark, towering, or threatening
clouds are the first indication of possible thunderstorms. Distant lightning and
thunderis another sign. Because light travels so much faster than sound, lightning
flashes can be seen iong before the resuiting thunder is heard. To estimate how

s from your area, countthe
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* Becausethunderstorms may occur singly, in clusters, orinlines, itis possible that
several thunderstorms may affect you in the course of a few hours.

¢ The National Sev rms Forecast Center in Kansas City, Missouri, issues
cnunra thiindarctarm watnhae | Aanal Natinnal \WWaathar Qansina ~ffinac icoiin
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* Aseverethunderstorm watchmeans that conditions are right for lightning and/or
damaging winds greater than 58 miles per hour, hail that could reach a diameter
of three quarters of an inch, and heavy rain.

* A severe thunderstorm warning means that severe thunderstorms have been
cirnhitad in vniir araa
0|ulucu ni vui aica

IMMEDIATE DANGERS

* Sudden strong winds often accompany a thunderstorm and may blow down trees
across roads and power iines. in a severe thunderstorm the winds can cause
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extensive damage to roof and windows and may tip over mobiie homes.




Natural Hazards: Applying the Four Phases

average year lightning kills more people in the United States than the number of
persons killed from tornados, floods, and hurricanes combined.

* Flashfloods andtornados can develop during thunderstorms.

* Hail can severely damage agricultural crops.

LONG-TERM DANGERS

* One ormore severe thunderstorms occurring over a period of less than a week
can cause extensive power outages, agricultural damage, and may lead to

flooding.

MITIGATION

* Install lightning rods on all high-risk buildings. Lightning rods will carry the
dangerous electrical charge of lightning bolts safely to the ground.

» Crops can be insured againstloss from storm damage through the Federal Crop
Insurance Corporation of the U.S. Department of Agriculture.

» Supportthe adoption and enforcement of a floodplain management ordinance.

* Buyfloodinsurance through yourlocal property insurance agent.

PREPAREDNESS B
* Ifyouplanto be outdoors, check the latest weatherforecast and keep a weather =

eye on the sky. When you observe signs of an impending storm—towering
thunderheads, darkening skies, lightning, increasing wind—tune in your NOAA
Weather Radio, AM-FM radio, or television for the latest weather information.

» Ifyou livein amobile home, you should make sure that it has been securely tied
down to a solid foundation or ground anchors to keep the wind from shifting it or
tumingitover.

* Designate a safe area in or near your home to shelter your family in a severe
thunderstorm.

* Teachallfamilymembersto pay attention to storm warnings and educate them on
what to do in a storm if they are at home, outside, orin a car.

» Stockyourshelterwith candles orflashlights and with a battery-powered radio to
listen to weather reports.

RESPONSE

* Do notstay in a mobile home during a severe thunderstorm.

* Getinside a storm shelter, home or large building, orinside a vehicle (but not a
convertible).

33
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SEVERE
THUNDERSTORMS

(continued)

If you are inside a home, avoid using the telephone except for emergencies.

If you are outside and do not have time to reach a safe building or an automobile,

follow these rules:

— Do not stand underneath a natural lightning rod such as a tall, isolated tree in
an open area.

—~ Get out of and away from open water.

— Get away from tractors and other metal farm equipment.

— Getoff of and away from motorcycles, scooters, golf carts, and bicycles. Put
down golf clubs.

— Stayaway from wire fences, clotheslines, metal pipes, rails, and other metallic
paths that could carry lightning to you from some distance away.

— Inaforest, seek shelterinalowareaunder a thick growth of small trees. In open
areas, go to a low place such as a ravine or valley, but remain alert for flash
floods.

— Ifyouareisolatedin alevel field or prairie and you feel your hair stand on end
(which shows that lightning is about to strike), drop to your knees and bend
forward, putting your hands on your knees. Do not lie flat on the ground.

Ifyouareinacar, pull safely onto the shoulder and turn on your emergency flashers
until the heavy rain subsides.

Apersonstruck by lightning will receive severe electrical shock and may be burned;

however, the individual will carry no electrical charge and can be handled safely.

Give first aid and call emergency medical assistance immediately.

— If a victim is not breathing, mouth-to-mouth resuscitation should be given
immediately to prevent permanent brain damage.

— Victims who appear only stunned or otherwise unhurt may also need attention.
Checkforburns, especially atfingers and toes and next to buckles and jewelry.

More than one storm may strike an area within a few hours. Once one storm
subsides, be certain there are no more storms approaching before resuming your
normal activity.

RECOVERY

RELATED EMERGENCIES

Have damage to your home and property \
assessed as required by your property m%\‘
insurance company. Clean up and repair

damage as soon as authorized by your b\ k

insurer. % :\Q

Keep in mind that thunderstorms can cause m\&\

other major natural hazards. Tornados and
flash floods may be caused by severe storms.

Also, lightning is a major cause of wildfires.

Thunderstorms originate in clouds called
“‘thunderheads” which form in warm, moist
air as it rises above cold air.
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The transformation of a calm, slow-flowing river into a violent and destructive
flood occurs hundreds of times each year in this country. Floods can be slow
orfastrising. T ney are sometimes seasonai, as when winter or spring rains and
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floods, 200 flood-related fatauues occur, and $2 billion in total flood damages
araciietainad
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The worst recorded flood in terms of loss of lives was the 1889 flood in
Johnstown, Pennsylvania, which resulted in the loss of more than 2,200 lives.
The flood itself was actually caused by the failure of a dam upstream from
Johnstown. This flood is a classic example of the secondary effects that can

occurfromanotherevent. The WOI’St economlc losses wereincurredinthe 1972
[N

[y sepal o o PO mEE % __ % rrem

floods that resuited from Hurricane Agnes ($4.7 billion) and the 1973 fiood ofthe
Mississippi Riversystem({$1.2 b:ii:cn)

spemal attention to floodpiamsv has helped ‘reduce some of the high cost of
losses duetoflooding. Special flood hazard areas for some 18,000 communities
are identified on a Flood Hazard Boundary Map or a Flood Insurance Rate Map

lssued by MA. Ma any maps provnde base flood elevations. Every community

urance Program (NFiP) is required to

insurance. FEMA administers the NFIP in communities throughout the United
States. The NFIP is based on an agreement between local communities and the
Federal government which states that if acommunity willimplement floodplain
management measures to reduce flood risks to new construction and

substantiallyimprove structuresinfiood hazard areas, the Federai government
will make flood insurance available. Communities inthe NFIP mustrequire new
buildings in the special flood hazard area to be constructed so that the lowest
floor will be located at or above the base flood elevation.

FEMA also provides many communities with data to help them designate a
floodway. The floodway is that part of the stream channel, plus any adjacent
floodpiainiand, that mustbe reservedin ordertoaliowthe discharge of the base

fiood (“100-year fiood”) without increasing fiood heights. in other words, no

deve.’cp...ent orencroachment, including buildings, fill, mining, dredg.ng, or

grading, is allowed within a designated floodway if it would increase flocd

elevations.

SIGNS AND WARNINGS

¢ Floods andflash floods almost always occur during or after a period of heavy rain
or sudden snowmelt. A flood may be building in your area when you notice local
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streams and rivers flowingmore swiftly and ata noticeably higherlevelthan nomal.

| FlASHFLOOD | Listen to your radio for flood forecasts.
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Seconds may make the difference between life and death

* Many communities have installed water gauges to help monitor water levels.

. ?iood’ warnings are issued by the Nationai Weather Service Locai poiice the
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— A flash flood warn/nq is lssued when a flash flood has been reported oris
imminent: take necessary precautions.

— A flood warningis issued as an advance notice that a flood is imminent oris
in progress at a certain location orin a certain river basin. Take precautions
asdirected.

- IMMEDIATE DANGERS
&5 | ¢ Theimmediate danger from flash floods is from the strength of the water
il current asit surgesthrough an area, carrying debris and causing injuries
and drowning.
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hd ri003aS Can ineifupt power, Gisdoie 1uei SOUICES, ainG imake i0dasS iimpdaSSduie
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. Dangers include the outbreak of disease, widespread animal death, broken

sewage iines ano wmespreao waier supply pOIIUIIOﬂ broken gas lines, downed
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* Large-scale floodina can disrupt a community for a lona time while utilities are
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restored, debrisis cleared, and | property is repalred

* Agricultural lands can be ruined and crops destroyed by flooding.

e Through the National Flood Insurance Program (NFIP), people can protect

themselves from financial ruin due to property loss from floods. Ask your local
property insurance agency aboutfloodinsurance.

iocai Dwic‘llng CO(]éS and or |nances. While the cost of protecting yourhome may
Ihna nvnnancivn tha imvnctmant will cnvna vinn fram thn natantial Af Aavian Anctline
uc C)\}JCI ISIVE, UIT HIVTCOLUIITIIL Wil oave y o HHUIlll Ltic [JUlClILIa.I Ul ©VElL LuoLuIcTl
damage. Remember, the cherished possessions of a lifetime cannot be replaced
by money
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PREPAREDNESS 2
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» Installcheckvalvesin building sewertraps to prevent flood water from backingup
in sewerdrains.

» Keepyourcarfueled. Ifelectric poweris disrupted, gas station pumps may be out
of operation for several days.

e Malkafamilisavamiiatinnnlane Hunirarain aflach fland araa havacavaral altamata
widre iaiiiny cvaCuaulripiaiis. nydu di€iidiiasii nUuaica, riave scveraraicii iatc
routes to ensure rapid evacuation

* Maintain emergency supplies such as a first aid kit, water, and foods that require
little or no cooking and no refrigeration. A portable radio, emergency cooking
equipment, and flashlights should all be maintained in a designated area.

RESPONSE

* Asflood waters rise, take these key precautions.
— Secure all outdoor items or store them inside on upper levels.
— Move all vaiuabie househoid possessions to upper leveis away from rising

F { PR iy
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— Checkemergency food and water supplies—keep them high and dry.

» Listen to radio announcements from emergency officials. If you are told to
evacuate, do so immediately. Use only those routes recommended by local
authorities. Any other route could be blocked or otherwise made impassable by
flooding.

Y Htharoictimo hafnaro avaniiatinn i nff allnitilitine atthoa main ewitrh NANnnttnninh
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any electrical equipment unless itisin a dry area, or you are well insulated with
rubberfootwearand gloves

* Donotattempttodrive overaflooded road; you can become stranded or trapped.
If your carstalls while in flowing water, abandonitimmediately. Cars mayonly serve
as traps in the face of a raging fiood.
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* Inaflashflood warning, the only thing to do is move immediately to high ground.
Because of the speed with which a flash flood travels, you have no time to save
any possessions or implement any precautionary measures. Save your life by
moving to high ground without any hesitation.

FCOVERY
T \I\J ¥ bl 0

* If yourhome, apartment, or business has been damaged and you have a flood
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continued

insurance policy, immediately call your property insurance agent for advice on
what you should do next to receive assistance.

Do notuse fresh food that has come in contact with fiood waters. Have aii drinking
water tested by local health authorities before using. Wells should be pumped out
and the water tested before drinking.

Before entering a building, check for structural damage; make sure it is not in
danger of collapsing.

the buiiding and let it air out for severai minutes before entering to remove
dofs Or escaped gas.

Upon entering the building, do not use a match ! ]
because of the possibility of gas buildup; attery powered f h
recommended. Checkfor electrical shorts and live wires. Make certain the powe
is turned off and do not use any appliances or lights until an electrician has checked
your electrical system.

o)
(o o)

Open alldoors and windows to help dry the building. Shovel cut mud while itis still
moist to give walls and floors an opportunity to dry

If you must travel during a flood, listen to a battery-powered radio to obtain information on the
safest routes. Several alternate routes should be planned BEFORE starting out on your trip.
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Landslidesare characterized by the downslope movement ofrock, soil, or other
debris. Landslides occurin all parts of the country, particularly in hilly areas that
have a lot of ralnfall Frequently, they accompany other natural hazards such

| and voicanic eruptlons Lanasuues canoccurasaresuit

H -~ Ihamvamoans lhartraimeas sAlatral a e el Sea §omce ol B2l e e e
oflandm Sma"lagE“ﬁc it. Increased housing development in landslide-prone
areas will also increase potential damage if a landslide occurs.

Landslides can occur either very suddenly or slowly. They can be triggered
during earthquakes, heavy rainstorms, rapid snowmelts, volcanic eruptions,
storm-generated ocean waves, or other landslides. Landslides also canresult
from triggers such as freeze-thaw cycles, shrink-swell cycles root wedgmg,

S _ &

animai burrows, naturai erosion or deposition, or the thaw of ice-bearing soiis
annnh ao navmafuacnt Whila smemnad lamdalidacn ava afmmmla csraedo cenmuce Sle o ie oo o
SUCn as perimarnrost. vv niie Mmosuianasiiaes aire alllglt: eveliw, Iure uidn ole-
third of the cases are associated with heavy rains or the melting of winter snows

The annual death rate fromlandslidesis 25to 50, with annual economic losses
estimated at $1to $2 billion. These extensive economic losses include notonly
thereplacement and repair of damaged facilities, but also associated costs such
as lost productivity, disruptions to utility and transportation systems, and loss
of revenue for affected communities.

Mudflowsare defined as flows orrivers of liquid mud down a hillside. They occur

when water accumulates under the ground, usually following long and heavy

rainfalls. Ifthereis nobrush, trees, or roundcoverto holdthesml udwill form

and flow down the slope.

SIGNS AND WARNINGS

* Landslide warning signs include opening of cracks on hillslopes—evidence of
slow, downhill movement of rock and solil; tilting of trees, poles or walls; or
perceptible changes such as the formation of sags and bumps in the slope.

* Mudflows are mostcommonly triggered by high-intensity rainstorms, but can also
occur following forest fires when soil is newly bare. They tend to flow in channels,
but wiii often spread out over the fioodpiain. They generaiiy occur in piaces where
they have occurred before.

* Ifyoususpecta slopeis unstable, have a specialist examir
signs of slope failure include the followmg.

— Doors or windows sticking or jamming for the first time;

— New cracks appearing in plaster, tile, brick, or foundations;

— Outside walls, walks, or stairs beginning to pull away from the building;

— Siowly aeveloplng, W|oen|ng Cl’aCKS appearing on the ground or on paved

ne the slope. Possible
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— Underground utility lin aking;
— Fences, retaining walls, utility poles, or trees tilting or moving; and/or
— Water or bulging ground appearing at the base of a slope

IMMEDIATE DANGERS

a rrnadinta Aam~aava feama lamAalidac ~e mnt s lflacarom fommli sl fonliolmn £adalllioa —~om ol
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destruction of property as rocks, mud, and water slide downhill or downstream.
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commissioner or with the local office of the U.S. Geological Survey for ground

£

due tounstable land. Erosion fromthe loss of adequate groundcover could be very

£

0

Program. Buy flood insurance through your local property insurance agent.

of a landslide or mudflow.

composition, drainage, and stabiiity.

ground.

damaging andiead tofiash fiooding during periods of heavy rain orfoliowing heavy

Before buying land or building on any property, check with the county land
Ifyou are warned of an impendinglandslide ormudflow, evacuate at once to stable

Otherlong-termdangers fromthis hazardinclude the continued threat of landslides
Install flexible ratherthan stiff pipe fittings to avoid gas or waterleaks in the event
Mudflow is covered by flood insurance policies from the National Flood Insurance
If you are outside and cannot getinto a sturdy building while scattered rocks and
debris tumble toward you, curl into a tight ball and protect your head.

Reinforce the foundation and walls of your home.

MITIGATION
RESPONSE
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RECOVERY
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utility co'r'np'aniés.

Stabilization of new land should take place as quickly as possible to reinforce

againstsecondary siippage.
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Natural Hazard:
ORNADO

Emergency PreparednessU.S.A.

Tornadosare relatively short-lived local storms. They are composed of violently
rotating columns of air that descend in the familiar funnel shape from
thunderstorm clou ystems The weather condltlons that tend to generate

ok aduoamian zarae o TSP Py

rong upper-level jet stream winds. Tornados can

occuranywhereint} it tes during any month ofthe year. However, the
Great Plains and Guif Coast States experieneethe largest number oftornados.
The greatest frequency of tornados occur in April, Ma ay, and June.

The destruction path of atornado averages about 250 yards in width and 15 miles
in Iength However in extreme conditions, atornado may travel more than 300

[ = _ 0 8

oftota ueSIrucuon more ithanamiie wme Tornados wiii

Tornados occur as single storms, but sometimes several can develop at the
sametime. On Frlday, May 31,1 985 aseriesoftornados rlpped through eastern

A~ .

wama,wesrernN York, and Ontario, Canada, Kiiiing 90

lamsmmnmlana ceed amecomioe o com allon

GS, iI€aving uiousa ids hioimiel ess, and (..du::lng nhundreds

Tornado warning networks are in operation in this country and help save many
lives each year. Each community in high- and moderate-risk tornado areas
should have a group of volunteer spotters who watch the sky during threatening
weather. They should report any signs of a tornado to local emergency

management officiaisandtothe reglonal office of the Nationai Weather Service.

On May 6, 1975, atornado tore through a 200-block area of Topeka, Kansas. At
least 31,000 people lived or worked in the area, which caught the full fury of the

storm. While morethan 2,000homes, apartments andbusinesseswere destroved

only three people died and 200 were injured because of adequate warning and
quickaction. An estimated 500 persons could have lost their lives in that storm
hadthere been nowarning systemorifthe citizens had not heeded the warnings.

D WARNINGS

v \nliv v LRIALEA & -]

Tornados develop during severe thunderstorms and hurricanes. While not all
thunderstorms and hurricanes create tornados, the potential is there. During
violentweather, keep tunedto a local television or radio station for tornado reports.
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* The National Severe Storms Forecast Center in Kansas City, Missouri, issues
tornadowatches. Local National Weather Service offices issue tornado warnings.
Local officials may sound sirens in a tornado warning.
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— Atornado warning indicates a tornado has been sighted or is spotted on radar.
Warnings will give the location of the tornado and the area immediately affected
by the warning.

IMMEDIATE DANGERS

¢ Theimmediate threatfromtornados is danger to life and damage to property from
violently whirling winds and debris hurled through the air by the winds.

LONG-TERMDANGERS

* Long-termrisksinclude the possibility of building collapse, fallen trees and power
iines broken gas iines broken sewer and water mains, and the outbreak of fires.

Al Avamas A Al e e
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MITIGATION

* Follow relevant building code practices such as the use of wind-resistant design.

The best prpparahnn foratornadoisto dpcmnafn a safe nlar-p in or around
home as a tornado shelter. Tornado shelters are safest if thev are undergro

A storm cellar or basement away from windows offers the best protectron.

vollr
your
und.

* If neither of these is available, plan to find shelter under heavy furniture or
mattresses near an inside wali of your house on the ground filoor. Getunder solid

IUHIIlUIb‘ Or cover yUUIbBII with mattresses p'uueu UII the bed.

* Plan tornado drills with your family so everyone knows wha

lan 1o iy OV TV yid
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to do.
* Know the location of the designated shelter where you work or go to school.

* Plan to evacuate your manufactured (mobile) home.

* Ifyouhaveastormcellarorshelter, gotoitimmediately with your family. If no shelter
is available, go to your basement and get under a heavy work bench or stairs. Do
not position yourself directly underneath heavy appliances on the floorabove you.

¢ if your home has no basement, stay in the center of the house from the
wrinAAtsra Avim aarmallvanm Antha srAarinA SlAanviblh At io Atarar s fuama A~ bl Alla TAal-~
wiliduvwoul Hiasiiianiourniuii e HIUU I HOUT Uidal s dey HOMHTOULLIUEC wdllo. | dKke
cover under solid furniture or mattresses. Protect your head
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culvert, or ravine. Protect your head, and stay low to the ground.

P L

Ifyou aredrivingina cityand spotatornado, getout of yourcarand gointoa nearby
uring a violent stor

Do not drive. You are saferin a home or basement shelterthan in a car.

Have damage to your property assessed by yourinsurance company.

Re-enterbuildings with extreme caution.

puiiaing.
torﬁado, _qetvo'ut C

.
[ )
[ 2
[ 2




NaturalHazards: Applying the Four Phases

Hurricanes can strike coastal areas from Texas to Maine, Hawaii, Puerto Rico,
the Pacific territories, and the Virgin Islands. A hurricane begins as a tropical
depression (alow pressure center); if conditions are right, a tropical storm may
develop and strengthen until it becomes ahurricane. The term hurricaneis used
when winds reach constant speeds of 74 miles per hour or more. These winds
blow in a large spiral around a relatively calm center known as the eye of the
hurricane. Aroundthe rim of the eye, winds may gust to more than 200 miles per
hour. The entire storm dominates the ocean surface and the lower atmosphere
over tens of thousands of square miles. In the western Pacific, hurricanes are
called typhoons. South of the equator and in the Indian Ocean, they are called
cyclones.

One of the greatest dangers associated with hurricanes is what is known as a
storm surge. The storm surge is a dome of water, often 50 miles wide, that may
flood the coastline near the area where the eye of the hurricane makes landfall.
This surge of water may cause flooding up to 20 feet above normal sealevel and
is topped by battering waves and incredibly strong winds. Nine out of 10
hurricane-related fatalities are caused by the storm surge.

Onthe average, six Atlantic hurricanes occur each year. Most occur in August,
September, and October, but the six-month period from June 1to November 30
is considered the Atlantic hurricane season. Not all ofthese violent storms strike
land, but when they do the destruction to coastlines and islands in their paths
can be tremendous. The worst such recorded event happened in Galveston,
Texas, in 1900, when 6,000 lives were lost. The greatest economic damage
resulted from Hurricane Hugo in 1989, with an estimated loss of $10 billion.

Not only coastal areas are affected by hurricanes. Hurricane Diana, in 1955,
caused little damage as it moved inland, but long after its winds subsided, it
brought floods to Pennsylvania, New York, and New England that killed 200
persons and caused an estimated $700 million in damage. In 1972, Hurricane
Agnes fused with another storm system, causing more than afoot of rain to fall
inlessthan 12 hours, resultingin severe flooding from Virginiato New England.
That hurricane killed 117 people and caused $4.7 billion in damage.

Communities in areas that may be threatened by hurricanes should develop
plans for action that specify what areas would be likely to be evacuated and by
what routes, what shelters would be used, and how local emergency forces and
public service units would respond. Once the plan is in place, the community
should conduct exercises (simulations of emergency situations) to determine
whether planned procedures are effective and everyone prepared to execute
them.

To help communities prepare to help special populations, FEMA publishes
Action Guidelines for Senior Citizens and School Children. See the Resource
section, page R-2, for ordering information.

SIGNS AND WARNINGS

* Asahurricane approaches, the skies will gradually darken over the ocean or gulf,
and winds will continue to grow in velocity. The barometric pressure will fall, winds
will increase, and rain will fall in torrents.

Natural Hazard:
HURRICANE
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HURRICANE

(continued)

The National Hurricane Center in Miami monitors weather data and will issue
forecasts forhurricanesin the Atlantic Ocean, Caribbean Sea, Gulf of Mexico, and
the eastern Pacific Ocean. Yourlocal National Weather Service office, as well as
local and State officials, may disseminate hurricane information.

Learn the terminology used to convey hurricane emergency information.

— A hurricane advisory tells where the storm is located, the intensity of wind
speeds, and the direction of movement.

— A hurricane watchisissuedfora coastal area whenthereis athreat of hurricane
conditions within 24 to 36 hours. In some more vulnerable areas, actions for
protection of life and property should begin at this point.

— A hurricane warning is issued when hurricane conditions are expected in a
specified coastal areain24 hours orless. Hurricane conditionsinclude winds
of 74 miles anhour (64 knots) and/ordangerously hightides and waves. Final
actions for protection of life and property should be completed as quickly as
possible before high winds and heavy rains arrive.

IMMEDIATE DANGERS

The storm surge can destroy property along a coastline and isthe majorthreatto
life. Dangers associated with a hurricane emergency include extremely high winds
that candemolish houses, uproot trees, and fill the airwith debris. Tomados may
develop as a hurricane passes.

LONG-TERM DANGERS

Long-term hazards comein the form of interrupted gas, water, and electric power,
fires and explosions from gasleaks, fallen power lines, electrical short circuits, and
contaminated food and water.

MITIGATION

Retrofityourhome to withstand wind and flooding. Coastal homes inflood hazard
areas should be elevated. All windows should be shuttered, and structural
connectors reinforced. Unreinforced masonry should be strengthened. Consult
FEMA'’s Coastal Construction Manual(FEMA-55) forguidance (see page R-1).

Supportthe adoptionand enforcement of floodplain management requirements.

In addition to your property insurance, buy a flood insurance policy from your
insurance agent. Renters also can buy aflood policy for personal property.

PREPAREDNESS

Learn about hurricanes—the warnings, the dangers, and how to protect your
property, yourfamily, and yourself.

Be preparedas each hurricane seasonbegins. Every June, recheck your window
shuttersand supply of boards, tools, batteries, nonperishable foods, bottled water,
and other equipment needed to ensure your safety.
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Plan aflood-free evacuationroute ifyourareais vulnerable to flooding orif you live

in a mobiie home.

inventory with picturesoravi
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Keep your car's gas tankfilled during a hurricane watch. Service stations may

o

7

hand in sufficient quaﬁﬁtv: -

ar
be closed for several days after a hurricane, due to power outages and

Board up yourwindows, or protectthem with shutters ortape to reduce danger

Moor your boat securely, or move it to a designated safe area.
from wind-driven debris and high wind pressure.

Listen for weather updates.
flooding.

[

policies in a safe place such as a safety deposit box.

unprep

switch, if time permits.

Evacuate low-lying areas when ordered by officials, and turn off utilities atthe main

to travel by car or foot once high winds reach your area.

Travelis extremely dangerous during high winds and stormsurges. Donot attempt
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ing from a few minu

if the storm center passes
ast

Severe flooding may follow hurricanes as they move inland. Stay away from river
banks and streams. Monitor National Weather Service advisories onflood stages.

itiestell

return home when author

If you evacuated,
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be sure the structure is safe to enter.
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adjusterwill help you make decisions onwhethertorepairpossessions orreplace

Throw out perishable orwater-contaminated foods.

Avoid ioose or dangiing wires, and report them to the power company.

beeninspected.

Open windows and doors to let the air circulate. This will help remove foul odors
and protect you from escaping gas. it aiso wili heip dry out the house.

Diimn mittho hacamant ifitic flnndad hitt An it Aaradiialhy Nrain ana_third nf tho
] ullllJ UUL U IT VAQOTIHITHILIT 1L 1O 1TUVUUT U, VUt uUuv it ylauuau I ULITTUNIU UL LUIT
flood waters eachday, tominimize furtherstructure damage. Shovel outthe mud
while it is still moist, and dry rugs and carpets thoroughly.

Make any temporary repairs necessary to prevent furtherlosses.

Assurethat substantially damaged structures are elevated above the base flood

elevation when reconstructed.

RELATED EMERGENCIES

Hurricanes can be accompanied by other severe storm hazards such as lightning,
tornados, and flooding.
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NaturalHazards: Applying the Four Phases

Winter stormsvary in size and strength. A storm may be large enough to affect
many States or oniy a portion of a singie State. There are three categories of
winter storms.

A blizzard is the most dangerous of all winter storms. It combines low
temperatures, heavy snowfall, and high winds that blow the snow into drifts and

reduce visibility to only a few yards.

A heavy snowstormis one that drops four or more inches of snowin a 12-hour
period, or six or more inches in a 24-hour period. Again, high winds may

P U erelee

An ice stormoccurs when moisture falls from clouds and freezes immediately

upon impact. This type of storm makes driving and even walking extremely

hazardous.

SIGNS AND WARNINGS

¢ The National Weather Service issues watches and warnings for hazardous winter
weather. Keep informed by listening to weather forecasts on radio or TV and
reading local newspapers. Know the terms used to describe storm status.
—  Winterstorm watch Severe winter weather may affect your area.
—  Winterstorm warning Severe winter weather conditions are expected.
~ Ice storm warning Significant, possibly damaging, ice accum-

ulation is expected.

— Heavy snow warning A snowiaii of atieast four inches in 12 hours or
six inches in 24 hours is expected.

— Blizzardwarning Large amounts of falling or blowing snow and
winds of atleast 35 miles per hour are expected

— Severe blizzard warning Considerable falling or blowing snow, winds of
atleast 45 miles perhour, and temperatures of
10 degrees Fahrenheit or lower are expected

T10r Severai nours.
— High wind warning Winds of atleast 40 miles per hour are expected
to last at least one hour
— Travelers’advisory Ice and snow are expected to hindertravel, but
the anticipated weather conditions are not
serious enough to require warnings.
iMMEDIATE DANGERS
* Heavy snowfall and blizzards can trap motorists in their cars, cause major traffic
accidents, and trap people in their homes.

* |ce storms can break power lines, causing widespread blackouts.
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e during winter storms presents a great danger because water supplies may

reeze and firefighting equipment may not be abie to get to the fire.
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physical overexertion thatcan lead to heart attacks and strokes. While this occurs
more often amongolder people, youngerindividuals also should take precautions.

o2 (e » Ifthestormlasts more thanone ortwo days, there isa greatly increased possibility
@EF of utilityfailures andinterruption of services. This can lead to extreme hardship and
evendeath from extended exposure to cold temperatures.

* Purchaseafloodinsurance policy to cover possible flood damage that may occur

during the spring thaw.
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* Insulate your home so you will be able to conserve heat better.

* Useyourradio, television, and newspapers to keep informed of current weather
condltlons |n yourarea. You can betterunderstand weatherpredlctlons by knowmg

e Have fueland a safe type of emergency heating equipment available in case of
powerfailures that would shut down standard fumaces. A camp stove with fuel or
asupply of wood orcoalforyourfireplace could be used foremergency heat. Be
prepared tokeep atleast one room of yourhouse warm enoughto livein fora week

ortwo.
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» Shouldapowerfailure occur, have abattery-powered radic and extra batteries on
hand so you can listen to weather forecasts, emergency information, and other
advice broadcast by local authorities. Also, have flashlights, lantems, candles, an

matches ready foruse.

*  Alwayshave onhandsimple tools and other equipmentneeded to fight asmallfire.

Winter storms may interrupt fire department services.
* Keepyourcarwinterized with antifreeze. Carry a winter carkit that includes food
and water, a windshield scraper, a flashlight, a tow chain or rope, a shovel, tire
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chains, a blanket, a bag of sand or salt, a fluorescent distress flag, and an
emergency tlare, in case you are trapped in a winter storm. Keep extra mittens,
hats, and outerwearin the car.

RESPONSE

* Donotbefooledif awinterstorm seems mild as it begins. Some storms may take
several hours to move into an area and may last for several days.
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* Avoid allunnecessary trips. If you are at home when a winter storm strikes, plan
to stay there.
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» Ifyouaretravellingandyourcarbreaks down, orif you become stalled orlost, think
throughthe problem, decide whatis the safestand best thingto do, and doit slowly
and carefuliiy.

* Ifyou are stuck on a well-travelled road, display a trouble signal—turn on your
flashing hazard Iights, raise the hood of your car, or hang a bright cloth from the
antenna orcarwindo

* Stayinyour carand wait for help. Do not leave your car to search for assistance
unless you are absolutely certain you can find help within one hundred yards of your
car. itis very easy to become disoriented and lost during a severe storm.
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protectlonfrom carbon monoxide pOIsomng
— Do notleteveryone in the car sleep atthe same time.
— Atnight, turn on the inside dome light so work crews can spot you.

ECOVERYV
N WIS W Bl B

* Afterthe storm, check onthe neighborsin yourimmediate area. Be sure they have
proper heating and sufficient supplies to get them through the emergency.

* Checkroofs fordamage from heavy snow.
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breaks, particularly if you become dizzy or tired
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RELATED EMERGENCIES
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Natural Hazards: Applying the Four Phases

A droughtoccurs when there is no substantial rainfall for along period of time.
Since different sections of the country receive widely differing amounts of
rainfail, the amount of time it takes for drought conditions to develop differs

[ el o

th TOUQHOUI the Coluil mry

Extreme heatis defined astem

[
high temperature, lasting for several wee

everal weeks. Because of differences in
average temperature of different sections of the country and at different tlmes
ofthe year, extreme heat conditions vary. When drought and extreme heat occur

at the same time, the conditions can be very dangerous.

Local community officials will alert you through your local newspaper, radio station, or
television station when drought and extreme heat conditions exist in your area.
Although extreme heat conditions are easily recognized, drought conditions develop
so slowly thatitis recommended thatyou keep track of local weather advisories so you

can take proper action as drought conditions become more likely.

IMMEDIATE DAN

GERS

There are three stages of danger from extreme heat.

e Strain Occurs when hotweather and/or exertion threaten to raise your
body core temperature above 99; Fahrenheit.

s Impairment Occurs when your body temperature approaches 102;
Fahrenheit, creating an abnormal internal state that disrupts
normal physical and mental functions

* Emergencies When heat strain from overexposure lasts toolong orbecomes

too severe, collapse from wat
attack may occur.

LONG-TERM DANGERS
A prolonged drought can have serious economic impact on a community. Agricultural
production canbe damaged or destroyed by loss of crops or livestock, resultinginfood

shortages. Increased demandforwaterand electricity canresultinshortages of these
resources. When combined with extreme heat, droughts can make life very difficult,
especially if the situation lasts for a long time.

* Practice personal water conservation measures to avoid depletion of water
supplies both before and during periods of extended drought. An example of a
water conservation measure is to place a brick, or other large, solid object, in the
flush tank of your toilet. This reduces the amount of water used in flushing.

fyou are afarmer, consider establishing alternative sources and supplies of water.
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forairconditioning. Excessive drain onthe community’s energy supply could lead

W toanother emergency, suchasa powershortage oroutage Insulatlng yourhome
wili reduce the demand for air conditioning; keeping the thermostat set to 78 F wil
(continued) Slea redice eneray Lse
_ aiouv icuuuvtc Tl ici oC.
PREPAREDNESS

e

* All family members should learn to recognize heat impairment symptoms and
administerappropriate firstaid.

HEAT DISORDER

SYMPTOMS

FIRST AID

Sunburn

Redness and pain. In severe
cases swelllng of skin,
biisters, fever, headaches,

Qintments for mild cases if blisters appear
and do not break. If breaking occurs, apply

sterile dressing. Serious, extensive cases
should be seen by a physician.

Heat cramps

Painful spasms usually in
muscles of legs and
abdomen. Heavy sweating.

Firm pressure on cramping muscles, or
gentle massage to relieve spasm. Give sips
of water. If nausea occurs, discontinue use.

Heat exhaustion

Heavy sweating, weakness,
skin cold, pale, and clammy.
Puise thready. Normai
temperature possible.
Fainting and vomiting.

Get victim out of sun. Lay down and loosen
clothing. Apply cool, wet cloths. Fan or move
victim to air conditioned room. Give sips of
water. If nausea occurs, discontinue use. If
vomiting continues, seek immediate
medicai attention.

High body temperature (106jF
e bl anl LEad Al aliien [Yawiad
Or nignier). aouLary Skl Rapia
and strong pulse. Possible
unconsciousness.

HEAT STROKE IS A SEVERE MEDICAL
cMERGENCY. SUMMON EMERGENCY
MEDICAL ASSISTANCE OR GET THE

VICTIM TO A HOSPITAL IMMEDIATELY.

I‘\EI AV NMAN DE CATAL
LAT VAN DL TrALAL.

Move the victim to a cooler environment.
Reduce body temperature with cold bath or
sponging. Use extreme caution. Remove
clothing, use fans and air conditioners. If

tamnarahira ricag anain ranaat nracace N
wEnperawnre nses aga repear proless. vi

not give fluids.

For maore information, enroll in a First Aid course through yourlocal Red Cross

RESPONSE

Extreme Heat

* During periods of extreme heat, limityour heat exposure by wearing loose-fitting,
narniie rlathina anAd A hatwith A wnda lhrim
PUIUVUOS LivL il Iy, alidaitiat willl a wiuc Uilin.

* Whileindirect sunlight, keep as much of yousk!. ' covered as possible and use
asunscreen Iotion witha rat'nc 15 orabove. Sunburned skin cannot sweat!

closetonormalas POssI Uie IOug 1beer and otheraicoholic Dever g es apﬁéaf
i 7o onhc‘f\l thirct "‘hl'\\l ranica fiirthar dnohudratinn afuniirhnady
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Check with your physician to see if you should take additional salt during times
of heat.
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Restregularly. This allows your natural cooling systemto work. A few minutes of
sweat-free rest every hour will heip restore physical and mental energy. Soaking

hands or feet in cooi water aiso wiii nelp iower your DOGy temperature.

Nroiinht

ivuyrit
.

Cu tail all non-essential water uses. Watering yourlawn and washing your car ar

not essential to your well-being.
* Re-use waterwheneverpossible.

RECOVERY

- Cnntintio tn cnncarva watar avar aftarthe drnninht annaare tn hava andoad
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* If you own a farm and your crop is lost, contact the county Farmers’ Home
Administration Office for disasterassistance information.

Wnnmimmiatem A tamd Aems smlnd A A Ao s i A vranthh b AvAdrAaa A At Aan A nth sl ArA A s~
NECPInmiutiatul UglllbU IUIUOUTNS, WHITUT WIUH TUUL XL rieriedt, cariyi d.llylll reasc
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trees themselves, become prone to fire, even from the slightest spark. The loss of
vegetationinthe absence of sufficientwater can resultin flooding, evenfrom average
rainfall, following drought conditions.
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A wildfire is any instance of uncontrolled burning in grasslands, brush, or
woodlands. Wildfires not only destroy property and valuable natural resources,
but aiso threaten lives. Throughout the summer of 1988, the nation followed

news of firefighters trying to save America’s wiidiands and the communities
surrounding them. Their tireless defense of Yellowstone National Park was
tracked daily by national news networks. Although these firefighters protected
the world- famo us geysers, historic park structures, and gateway towns, the
fires still destroyed a million acres of National Forest.

Each year, wildland fires pose an increasing threat to residential America.
These fires devastate communltles and natural resources and too often take

With more and more peobleintl
and structures meet—thereis a

3IGNS AND WARNINGS
i i vnar ik ictinllhy Aara Aam A trada sl Alceie —~
¢ Wildfires can occur at any time of the year, but usually are concentrated during
hot, dry weather.

* Wildfires are usually signalled by dense smoke that fills the air for miles around.

* The National Weather Service, U.S. Forest Service, and State forestry agencies
combine to give fire weather forecasts. Local radio and TV stations broadcast

forecasts and warnlngs concernlng local fire conditions.
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e Useonlyfire-resistant materials on the exterior of your home, including roof, siding,
decking, and trim
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Use fire carefully and wisely so that you do not cause afire. Teach family members
safe practices.

Install a spark arrestor on your chimney.
Keep your chimney clean and avoid open burning during dry weather.
Store firewood well away from your home.

Clean roof surfaces and gutters regularly.

PREPAREDNESS

Learn how to recognize dangerous fire conditions.

Provide wide spacing between trees. For trees within 100 feet of your house,
remove tree limbs within 15-20 feet of the ground oroverroofs, and limbs that are
above or near a chimney.

Use fire-resistive plants. Check with local fire officials about the best species for
yourarea.

Plan several evaluation routes in case fires block your escape.

Clearan open space around your house to serve as a fire break—at least 30 feet
wide for all structures and 75 feet wide for homes built in pine forests.

Have fire tools handy: a ladder, garden hose, shovel, rake, and bucket.

RESPONSE

[

Ifwatersprinklers and adequate waterare available, leave sprinklers onroofs and
anything else that might be damaged by fire. Be sure that efforts by you and your
neighbors to protect your property do not leave firefighters without the huge
amounts of water that will be needed to fight the blaze. Place valuables that will
not be damaged by water in a pool or pond, or take them with you.

If officials are evacuating your area, do not hesitate to leave. Fires can spread
rapidly and unpredictably.

If you are onan outingin aforestwhen afire breaks out, note the weatherconditions
and wind direction. Find out the direction of the fire and plan your escape routes
in other directions. Evacuate quickly—fires can spread at rapid speeds.

If you are caughtin a wildfire, knowledge of survival techniques could save your

life.

— Lookforanearbybody of waterand crouchinit, coveringyourheadand upper
body with a wet shirt or other article of clothing.

— Look for a rock outcropping or cleared area to obtain shelter from the fire.

— Ifpossible, breathe through a wethandkerchief orwet piece of clothing to avoid
scorching your lungs orinhaling smoke.

— Oxygenmay beinshortsupply, sotryto remain calmto reduce the rate atwhich

3-27
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you use oxygen. lf possible, breathe the less smoky air close to the ground.
— Donot try to outrun a fire that is burning uphill. Instead, move at right angles
to the path of the fire.

RECOVERY

» Caremustbetakeninreenteringbumedforestareas. There stillmay be hot spots
that could flare up without warning.

estsquicklyande

|ent|y|n ordertoreducethe oiierosion
caused by the iOSS 0 trees in an area. fore
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* Consultyourinsurance agentand have damages assessed as soonas possible.

RELATED EMERGENCIES
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An earthquake is a wave-like movement of the earth’s surface. The earth’s
crustand upper part of the mantle are constantly pushing and moving against
one another along what are known as fauitiines. When rock masses slip along
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The damage caused by an earthquake depends on its severity or intensity.
The most widely known indicator of severity, the Richter scale, measures the
energy reieased when Iarge rock masses in the upper earth suddenly shift.

A change of one fuii point in the Richter scaie represents a difference of a
factorof about 30inenergy released. Thus, an earthquake of magnitude 7 is
roughly 30 times as powerful—in terms of energy released—as one of

magnitude 6.

Damage from earthquakes of the same Richter magnitude, however, can vary
radically from one location to another because of differences in geological
conditions that affect the extent of ground shaking. The rock formations and soil

conditions in California, for exampie, transmit the waves from earthquakes over
much smaller regions than those in the eastern parts of the United States.

Today, geologists use what is known as the Modified Mercalli (MM) intensity

scale (named after Giuseppe Mercalli, who introduceditin 1 902)to measure
the intensity of ground shaking at a particular site. The MM scale has 12
gradations. Quakes of intensity I-IV are minor and often are not even noticed.
By intensity \' neariy everyone senses the movement, and earthquakes of

A

lmensny greaier than Vii are deemed io be major.

One of the most violent earthquakes in the United States occurredin 1964 in
Alaska= That earthquak_e and the tsunami that followed ca_r_!qu more than

1989 LomaPrieta Earthquake was of alower magnitude, it proved to be much
more costly in terms of property damage, because it occurred in a heavily
populated urban area. Economic damage was estimated at $10 billion.

SIGNS ANDW
Earthquakes usually occur withoutwarning. if an earthquake is occurringinyourarea,
you willfeela trembling inthe ground or floor. Youmay notice curtains or trees vibrating
and swaying.

¢ Earthquake monitoring is conducted by the U.S. Geologicai Survey, the Nationali
Oceanic and Atmospheric Administration, and universities throughout the United
States. However, the exacttime and place an earthquake will occur still cannotbe
predicted precisely

* Earthquakes tend to reoccur along fault lines (fractures in the earth’s surface).
Though quakes usually strike without warning, scientists have produced risk maps
thatshowareas wherean earthquake is likely to occur. Other cluestothe probability
of a quaKe come from sruuylng Tauns measunng the tiit of the earth’s crust,
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EARTHQUAKE
(continued)

Emergency PreparednessU.S.A.

IMMEDIATE DANGERS

The actual movement of the ground is seldom the direct cause of death orinjury.
Earthquake-related casualties are commonly causedby (1) partial ortotal building
collapse, including toppling chimneys orwalls, falling ceiling plaster, light fixtures,
andpictures; (2) flying glass from broken windows and skylights (this dangermay
be greater from windows in high-rise structures); (3) overturned bookcases,
fixtures, and other large furniture and appliances; (4) fires from broken chimneys
and broken gas lines; (5) fallen power lines; and (6) an inappropriate or drastic
human reaction caused by fear.

Fires caused by earthquakes are particularly dangerous. Water mains may be
broken andfirefighting equipment may be unable to reach thefire. Broken gaslines
often are a major cause of earthquake-related fires.

LONG-TERM DANGERS

Earthquakes can cause damage to buildings, utility lines, bridges, or dams. Water
supplies can become contaminated by seepage around broken watermains. Damage
to roadways and to othermeans of transportation may create food and otherresource
shortagesif transportationis interrupted.

MITIGATION

Check your home for potential earthquake and fire risks. Bolt down or reinforce
water heaters and othergas appliances, since fire damage can resultfrom broken
gaslinesand appliance connections. Use flexible connections whereverpossible.
Place large and heavy objects on lower shelves, and securely fasten shelves to
walls. Brace-anchor all tall or top-heavy objects.

Affixtabletop equipment (such as computers ortypewriters) with industrial strength
velcro. Overhead lighting fixtures should be anchored solidly in place. Alittle extra
wire is usually all that is necessary.

Deep plaster cracks in ceilings and foundations should be investigated and
repaired by experts, especially if there are signs of structural defects.

Be sure the house is firmly anchored to its foundation.
Purchase earthquake insurance.

Supportlocal safe land use and building codes that regulate land use along fault
lines. Insist on code inspection and enforcement in areas where damaging
earthquakes canbe expected. Modern engineering can produce structures that
resist earthquake damage much betterthan oldermasonry buildings, and existing
buildings can be “retrofitted” to better withstand tremors. If you live in a high-risk
areawhere nosuch regulations orcodes exist, you should supporttheirenactment.
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NaturalHazards: Applying the Four Phases

PREPAREDNESS
* Provide your family with the knowledge of how to protect themselves during an ﬂ
earthquake. Conduct calm family discussions about earthquakes and other =

possible disasters. Do not tell frightening stories about disasters. Be prepared to
survive for 72 hours without any assistance, even from local resources.

* Help organize and supportearthquake preparedness programs in your community.
For example, your local emergency management agency, schools, volunteer
agencies active in disasters, or civic organizations could hold earthquake drills and
public education programs to prepare citizens for when earthquakes occur.

» Teach responsible members of your family how to turn off gas, electricity, and
water at main switches and valves. Check with your local utilities offices for
instructions.

* Learn how to extinguish small fires and to provide emergency first aid.

* Conductfamily earthquake drills. Know where the safest places are athome, work,
orschool.

* Ensurethatbatteries are on handforyour radio and for flashlights in the event of
power failure.

RESPONSE

Above all, remain calm, try to reassure others, and think through the consequences
of any action you take. If you are indoors, stay indoors; if outdoors, stay outdoors.

* Ifyou are indoors, take cover under a sturdy piece of furniture (such as a heavy
desk, table, orbed) to protect yourself from falling objects such as falling plaster,
bricks, light fixtures, high bookcases, china cabinets, shelves, and otherfurniture
that might slide or topple. Stay away from objects that can shatter (such as
windows, mirrors, or skylights) and from chimneys. DO NOT run outside—you
could be injured by falling objects or live wires. Encourage others to follow your
example.

* Ifyouareina high-rise building, do not dash for exits. Stairways may be broken
orjammed with people. Power for elevators may fail.

* Ifyouarein a crowded store or mall, do not rush for a doorway since many other
people may have the same idea. If you mustleave the building, choose your exit
as carefully as possible.

» Ifyouare outside, getaway from buildings, walls, utility poles, downed wires, and
allotherobjects thatcouldfall. If possible, move to an openarea away from hazards
and stay there until the shaking stops.

* Ifyouareina car, stop as quickly as safety pemits, but stay inthe vehicle until the
shaking stops. Avoid bridges, underpasses, and tall buildings.

* Checkforinjuries and attend to them; seek medical help if necessary.
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Emergency PreparednessU.S.A.

Check forfires or fire hazards.

BECAVERY

RECOVER

» Ifyouareunsure of abuilding’s safety, do notenteruntilithas beeninspected by
aqualified person

* Checkutilities. Earth movements may have broken gas, electrical, and water lines.
If you smell gas, open windows and shut off the main gas valve. Shutoff electrical
power if there is damage to your house wmng Leave the DUIIdlng and report

mn& A l.n.ln{- AAAAAAAAA ,\Mﬁ P Y
naiv c
ea'lo Do "o’fo

* Do not eat or drink from open containers near shattered glass.
* Immediately clean up spilled medicines and potentially harmful materials.

» Checktiobesure thatsewage lines are intact before pemnitting toiiets tobe fiushed.

* Do not use your telephone except for genuine emergency calls. Turn on your
battery-operated radio fordamage reports and information

* Check closets and all storage shelf areas. Open closet and cupboard doors
carefully, watching for objects falling from the shelves.

» Checkyourchimney overits entireiength forcracks and damage. Firstcheck from
A AiatAarnAan ArmA A PR PR} 31 BV WA Ay UG o Y PGy RSSO | A PRGN N U Y Ry
a aistance, ana mnenmaove cioseririt ppedis lUDE Sdie. UTIECK parucdidriyintie
atticand attheroofline. Unnoticed damage couldlead to afire. Always approach
chimneys with extreme caution

* Be prepared for additional earthquake shocks (called aftershocks). While the
aftershocks are usually smallerthan the main shock, some may be large enough
to cause additional damage.

¢ Have damage to yourhome assessedby yourproperty insurance clai

e Donot go th'rqeelnn ;stayaway f from beach and waterfront areas where seismic
seawaves (tsunamls) may strike. Keep the streets clearfor passage of emergency
vehicles. Stay out of severely damaged buildings. Aftershocks can shake them

down.

* Execute repairsthat willincrease the structure’s abiiity to withstand future quakes.

RELATEDEM

AT ERGEN

CIES

Keepinmindthatnatural disasters, such as earthquakes, have the potential to trigger
otheremergency conditions such as tsunamis, fires, majorlandslides, dam failures,
powerplantruptures and hazardous materials spills. Be certainyou are prepared for
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all of these disasters if you liveinan eannquaKe prone area.
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Natural Hazards: Applying the Four Phases

A tsunaml(pronounced “soona'mee”)is aseries of giant ocean waves produced
by a major underwater or coastline disturbance such as an earthquake or
volcanic eruption. A series of waves sometimes lasts several hours, with 20 or

30 mmures pbetweenwaves. Tsu namls canoccurinailoceans, but they are most
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t 500 miles per rhour. The waves apnearto be normal ocean waves until they
approach the coastline, where a gigantic wall of water can build on the ocean
surface. Tsunamis reaching heights of more than 100 feet have been recorded.
Travellng at tremendous speeds, these waves smash into land with great
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destructive power.
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Hawaii, killing 173 people and causing property damage estimated at $26 n
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Generated bv an earthquake near the Aleutian Islands m-AIaska the tsu

traveled from the Aleutians at about 490 miles per hour, with a wave len
about 100 miles.
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Ifyoulive nearacoastal area andhave experienced orheardofare
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orvolcano Ilstentovourradloforatsunamlwarnmo The Pacific T
System in Honolulu issues tsunami warnings to affected coastal areas.

entearthauak
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* Tsunamis canbe detected before they strike land. If you hear of a tsunamiwarning,
lo not go down to the beach to iook for the tsunami. if you can see it, you will be

A~ oAl -~
tUU CiGSe 10 estdape Il

* Approachingtsunamis usually are preceded by a pronouncedrise or fall of coasta
water.Thlsactlon is nature’s tsunamiwarning and should be heeded. Many peop le
have been trapped while exploring the newly uncovered sea bottom in the

aftermath of a rapid retreat of ocean water beyond the normal low-tide line.
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* Your community may be warned by radio or television announcements. Local
police, fire, or emergency officials may go door-to-door in threatened areas.
Outdoor sirens may sound to warn of the dangers.
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Emergency PreparednessU.S.A.

W 'MMEDIATE DANGERS
“ * Immediate dangers from tsunamis are drowning, fiooding, and widespread

e o o B N T Tt

] property damage.

LONG-TERM DANGERS

* Associatedrisksinclude broken sewage lines, polluted watersupplies, damaged
gaslines, and downed powerlines.

* Themosteffective mitigation measure to avoid property damage is not to build or
live in buildings within several hundred feet of the Pacific coastline. Even the
strongest buildings can be damaged orundermined by a powerful tsunami.

» ifyoumustiive in a coastal buiiding, purchase fiood insurance to assure that you
will be financially protected in the event of a flood-related loss.
i PREPAREDNESS
" * Planseveral escape routes to high ground. Your primary escape route might be
- 3 damaged ordestroyedif alocal earthquake strikes. Be prepared to evacuate low-

lying coastal areas immediately.

» Stay off the beach during unusual tidal action.

RESPONSE

- Tlmmmmbhhmariom mm ~ il b sommintitarmemimm ArAdAatantine clrme ~f A mAccilrla far i a el

e Upoririedinygdiioniciai isuridriwdiiing orueicutlniy sSiyris Ul a pussivie isutialtir,
moveinlandto higherground as quickly as possible. Tsunamis cantravel atsuch
tremendous speeds that any warning must be acted uponimmediately

* Since atsunamiis notasingle wave but a series of waves, stay out of dangerous
areas until an “all clear” is issued by an authorized official.

» Check forinjuries and seek medicai heip if necessary.

RECOVERY

» If yourhome, apartment, or business has been damaged, inmediately call your
insurance agent, who will advise you what to do next.

* Donotusefreshfoodthathas comein contact with fiood waters. Have aii drinking
ntariactad ArirlannallhAaniilh Aamardmant hafaraticacwinllochAarddblhAa miimead
wdalilti lesltu Uy yuul ivtaiticaitniucpalitiiciit beiuvic usc, wlld S1Uuiu ue putliipocu
out and the watartested before drinking
" L ) LA 1 A" VA | L} A" IR AT AN] ) IU.




Natural Hazards: Applying the Four Phases

Before entering a building air it out for several minutes to remove foul odors or
escapedgas.

v~ AndAri; -~

system.

Openall doors and windows to help the building dry. Shovel out mud while itis still
moist to give waiis and fioors an opportunity to dry.
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Emergency Preparedness U.S.A.

Volcanoesare mountains thathave aventto areservoir of molten rock (magma)
deep beiowthe surface ofthe earth. Volcanoes form where weak Spotsor breaks
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Inthe United States, the chance of eruptions that could damage populated areas
is greatestin the actlve volcanoes of Hawaii and Alaska. Active volcanoes of

created dangers. Thec angerareaarounuavmcanocoversapprommatelyaZO-
mile radius. Associated dangers may extend 100 miles or more from the

In 1980, the violent eruption of Mt. St. Helen’s resulted in 60 deaths and caused
approximately $1.5 billion in damages. The eruption spread thick layers of ash
overthousands of square miles and caused massive flooding and mudflows in
the immediate area. The Mt. St. Helen’s eruption renewed interest in the

pOSSIDIIIIy of future eruptlons in the Cascade Hange

SIGNS AND WARNINGS

Avolcanomay show signs of erupting weeks or months in advance. Earthquakes,
earth tremors, and steam vents around a volcano can signal an eruption.

J Voicanoes can erupt with a force that makes the earth trembie andfiiis the air with

a UUQIUI lIl Iy ivai.

e TheU.S. Geological Survey assesses all information related to the develo

D
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of impending qeoloqlcal dlsasters They inform the public and appropriate local,
State and Federal authorities. Warnings lnclude mformatlon aboutthe approximate
time, place, and extent of the effects, as well as the uncertainties involved in making
the prediction.

¢ Communities located near ac 10s should have warning sirens to be
sounded if a major eruption occurs.
IMMEDIATE DANGERS

* Thedegree of hazardto human life and property resulting from a volcano depends
uponthe type and distancefrom the eruption Hazards include iava flows, rockfalils,
ashfalls, earthquakes, mudflows, and flash floods.

LONG-TERMDANGERS

* Secondary eruptions and lava flows can occur days, weeks, or months after a
volcanic eruption.
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voicano. if caught in a low area, run uphiil to avoid a fiash fiood or mudfiow.

thousands of miies and affect distant areas iong after the eruption.

floods, and huge ash clouds, which can create intense lightning storms.

lighting could result in power failures. The ash may be carried by winds for
Immediately following an eruption, flash floods resulting from glacieroutbursts can
overflow dams and reservoirs. Avoid stream beds and valleys in the vicinity of a
If caught outside during ashfall, keep your mouth and nose covered to avoid
inhalation of ash. Coveryour eyes and keep your skin covered to avoid irritation

orburns.
Ciearroofs of ashfaii as soon as possibie to avoid coiiapse from too much weight.

Volcanic eruptions can generate mild to moderate earthquakes, mudflows, flash

PREPAREDNESS

RESPONSE
RECOVERY



Emergency PreparednessU.S.A.
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Dams are subject to tremendous amounts of pressure from the water in the
reservoirs behindthem. Dam failure can occur from too much rainfall or melted
snow. Earthquakes can weaken or collapse dams. Volcanic eruptions that fill
the reservoir with mud and debris, englneerlng or construction mistakes,
H -~ sy " Hp |
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inadequa 1ance, or a combination of any of these factors can cause

failure. Dams can be weakened by incidents such as burrowing animals and

slippage. Flood damage can be caused by events such as floodwater going over

the top of the dam. Regardless of the cause, when adam fails, huge quantities
of water rush downstream with great destructive force.

Dam failures in the United States have resulted in thousands of people injured,

many KIIIEG and biiiions of doiiars of property aamage. Below are some recent

1972, Buffalo Creek Dam, West Virginia—125 dead.
1976_ Teton Dam, Idaho—14 dead, more than $1 billion in damages.
1977, Laurel Run Dam, Pennsylvania—40 dead.

1977, Kelly Barnes Dam, Georgia—39 dead.

TheU.S. Army Cor
damsin Septeimb
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Corps and cvnduﬂ* fut

A
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Momtorma of newdam constructionisthe regnnngihﬂ!ty of the <

communltles may press for stricter guidelines and enforcement to enhance dam
safety. Additionally, communities should establish land-use managementpractices
to decrease the potential for damage from a collapsed dam.

i

Yourareamay have an outdoor warning signal. Warnings may be issued by sirens,
horns, radio, televnsmn ordoor-to- doorcanvassmg by local emergency per: ersonnel.

* Federalagencies conduct stream-flow monitoring to provide advanced warning
of a fiash fiood.

"R, IMMEDIATE DANGERS
\\n‘V//d/
* Theimmediate dangeris the powerful torrent of rushing water that causes injuries,

drowning, and property damage from collapsed buﬂdlngs and bridges.

* The potential for catastrophic loss of life and property damage is great because
of the speed and devastating power of such large amounts of rushing water.

ey A

* Associated risksinclude the potential for the spread of disease, animal deaths, anda

contaminated water supply. Utility equment canbe damaged, resultingin power
outages and possible fires and explosions. Buildings may be dangerously weakened.
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Natural Hazards: Applying the Four Phases

MITIGATION

* Before you buiid orbuy a home beiow a dam, iearn as much as you can about its
onfathrrannnrd anmA A cafAamiiardo FAllAavaraa bny s $ha n maarem ~ o
SadiCly ICLUIU allu LTE Salcyudius 1UHuvweu Uy tic Owrieis.

*  Whenyou build, follow local building codes and take extra measuresto reinforce

and floodproof your home or building.

* Floodinsurance is available through the National Flood Insurance Program. You
canbuythisinsurance coverage through yourproperty insurance agentbefore an
emergency occurs.

* Attend public meetings to learn yourarea’s dam failure preparedness plans i

* Supportstronglocal and State dam safety programs. A
-3

PREPAREDNESS

* Learnyourcommunity’s warning systems.

e lfyouareinariskarea, plan several alternate evacuation routes tohigherground.

RESPONSE

* |fanemergencyflash flood wamingisissued, do not hesitate. Go to higherground
immediately and stay there.

e 1fvsmiihhmnvibhhA cnnav~f A i~ bAveArmt AF PG WU I W ¥ A Ay Y ALy RSN [y f Iy Py
e Iyouriearl e toar ord rusiiny torreritur waler, yetio vierigriest yrourid posSsivi
If you can hearthe roar, you may have only seconds to reach safety.

» Stayinyoursafe spotuntil the waterhas subsided oran all clearannouncement
is made over local media or by a local emergency official.

RECOVERY

P [ R N 2 Ta ol ool e PV e s T T a Ta ey Lans bhAanm Alava s e ~ PN 2 Ve Ve et Tl il o~ aae

hd H yOur norne, propeity, Or business iias beer Udiliadyedy, Irmirieuialely tail youi
insurance agent, who will advise you what to do next

* Donotusefoodthathas comeincontactwith floodwaters. Have alldrinking water
tested by local health authorities before using. Wells should be pumped out and
the watertested before drinking.

* Avoid ioose ordangiing eiectrical wires, and report them to the utility company.

* Before entering a building, check for structural damage; make sure it is not in
danger of collapsing.

» Openthe building and letit air out for several minutes before entering to remove
foul odors orescaped gas.

* Upon entering the building, do not use a match or lantern as a source of light
because of the possibility of gas buildup; a battery-poweredflashlightis recommen-
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ded. Check forelectrical shorts and live wires. Make certain the poweris turned off; do not use appliances
or lights until an electrician has checked the electrical system.

* Open all doors and windows to help the building dry. Shovel out mud while itis still moist to give walls
and fioors an opportunity to dry.

w
S



Natural Hazards: Applying the Four Phases

HOWWELLHAVEYOULEARNED?
Unit Three Review

(Answers on page A-2)

Answer each of the following questions by placing a check next to the best
response.

1.

Which of the following is a long-term danger following a wildfire?

__ a. Tsunami
___b. Earthquake
__c¢. Tornado
_ d. Floods

. The National Weather Service issues watches and warnings for hazardous

winter weather conditions. A winter storm watch means that

___ a. Severe winter weather conditions will definitely strike your area.
— b. Snowfall of at least four inches in 12 hours is expected.
_c¢. Damaging ice accumulation is expected.

__ d. Severe winter weather conditions may affect your area.

Which of the following statements is true about thunderstorms?

___ a. Tornados always occur afterwards.
—_ b. Manufactured (mobile) homes are safe places to be in severe storms.
__ c. Several different thunderstorms can affect you in a few hours.

Nine out of ten hurricane-related fatalities are caused by

___ a. Tornados.

— b. High winds.

__ C. A storm surge.

—— d. Downed power lines.

. The safest response in a flash flood emergency is to

___ a. Take shelter under a heavy piece of furniture.

— b. Move immediately to higher ground.

___ ¢. Buy flood insurance.

___d. Turn off all utilities at the main switch in your house.

If you are driving along and spot a tornado, what should you do?

___ a. Pull off the road and remain in the car until the storm passes.

—_ b. Attempt to outrun the storm.

— C. Ifthere is no substantial building nearby to go to, lie flat in a ditch
or low-lying area.

— d. Leave your car and start walking in a direction opposite the storm.
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